A critical review of the role of endothelial factors in the pathogenesis of hypertension.
The endothelium produces a variety of substances that play important roles in regulation of the circulation and vascular wall homeostasis. The control of blood vessel wall homeostasis is achieved via production of vasorelaxants and vasoconstrictors. Among the vasorelaxants are nitric oxide (NO), prostacyclin, various endothelium-derived hyperpolarizing factors (EDHFs, such as cytochrome P-450 monooxygenase metabolites of arachidonic acid like epoxyeicosatrienoic acids, and endocannabinoids), and C-type natriuretic peptide. Among the vasoconstrictors we find endothelin-1 (ET-1) and endothelium-derived contracting factors (EDCF) that are cyclooxygenase products such as endoperoxides and thromboxanes. The endothelium, via these and other agents, also exerts a critical influence on the blood stream, particularly formed elements such as leucocytes and platelets, and on substances involved in blood coagulation. All these effects contribute to modulating the growth of the vascular wall in hypertension, and participate in the development of atherothrombotic complications associated with hypertension. Inhibition of NO production may induce elevation of blood pressure in experimental animals. However, even today, we do not have incontrovertible evidence of participation of NO, EDHFs or EDCFs, or other endothelial products, in the pathogenesis of hypertension, although there is evidence of abnormal endothelium-dependent relaxation in hypertension in many but not all hypertensives. It is unclear, however, to what extent this may precede hypertension or be a consequence of elevated blood pressure, possibly contributing to its complications. Also, it is often difficult to dissociate abnormal endothelium-dependent relaxation from confounding factors such as the presence of associated conditions like dyslipidaemia, diabetes, smoking, obesity, hyperhomocysteinaemia, and others, that are accompanied themselves by abnormal endothelium-dependent relaxation. There is some evidence for a role of ET-1 in blood pressure elevation in some experimental forms of hypertension, particularly severe, sodium-sensitive hypertension, in which it may play a role in accentuating rather than initiating blood pressure elevation. Endothelin-1 may play a similar role in human hypertension.